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The integrals of these equations are
x. = A{ sin Jcs + B. cos ks,               (i = 0, 1, 2, 3)   (5)
where the constants must be so chosen as to satisfy the conditions
A\
(6)
Bl + k\Bl + Bl + Bl) = 1, A0B0 + Jc^A.B, + A,B2 + A3B3) = 0,
which are necessary and sufficient in order that the conditions (2) and (3) may be satisfied. In fact the constants Bi are the coordinates of the point from which s is measured and the constants k A. are the values of dx./ds at that point and consequently fix the direction of the line.
We may write the equations of a geodesic line in terms of any two points upon it. Let yi and z. be the two points, and let I be the distance between them measured on the geodesic line. If we measure s from z{) we have from (5),
2. = B.,    y. == Ai sin U + JBi cos Jcl.                  (7)
From these follow, with aid of the relation (6),
2/0*0 + ^%i% + y2*2 + y&d = cos ^                     (8)
an important formula which gives the distance between two points in T.
If xi is any other point on the geodesic line, we have from (5) and (T)
w
here
sin ks sin Id'
sin k(l — s) sin Id     y
or, otherwise written,
X sin Id =t sin Its,    X cos Id + p = cos ks. Hence X and /A must satisfy the condition
X2 + fj? -f 2X/i cos M = 1,
(10)
Ieal, pure imaginary, or zero. To determine (?, we have the differential equation
